Band of stability 


Atomic mass is represented as (A) and atomic number is represented as (Z) and neutrons are 
represented as (N). 


A=N+Z 


The principal factor for determining whether a nucleus is stable is the neutron to proton ratio. 
Elements with (Z<20) are lighter and these elements’ nuclei and have a ratio of 1:1 and prefer to 
have the same amount of protons and neutrons. 


Elements that have atomic numbers from 20 to 83 are heavy elements, therefore the ratio is 
different. The ratio is 1.5:1, the reason for this difference is because of the repulsive force 
between protons: the stronger the repulsion force, the more neutrons are needed to stabilize the 
nuclei. 


Neutrons help to separate the protons from each other in a nucleus so that they do not feel as 
strong a repulsive force from other. 


The belt of stability makes it is easy to determine where the alpha decay, beta decay, and 
positron emission or electron capture occurs. 


Alpha a Decay: Alpha decay is located at the top of the plotted line, because the alpha decay 
decreases the mass number of the element to keep the isotope stable. This is accomplished by 
emitting a alpha particle, which is just a helium (He) nucleus. In this decay pathway, the 
unstable isotope's proton number P is decreased by 2 and its neutron (N) number is decreased 
by 2. The means that the nucleon number A decreases by 4. 


Beta B- 

Decay: Beta B- decay accepts protons so it changes the amount of protons and neutrons. the 
number of protons increase by 1 and the neutron number decreases by 1. This pathway occurs 
in unstable nuclides that have too many neutrons lie above the band of stability. 


Positron B+ 

Decay: Positron B+ emission and electron capture is when the isotope gains more neutrons. 
Positron emission and electron capture are below the band of stability because the ratio of the 
isotope has more protons than neutrons, think of it as there are too few protons for the amount 
of neutrons and that is why it is below the band of stability. 


As with all decay pathways, if the daughter nuclides are not on the Belt, then subsequent decay 
pathways will occur until the daughter nuclei are on the Belt. 


